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5.0 INTRODUCTION 
 
Skin is the biggest organ in the human body and works to 
separate the inner body part from outer environment. In the skin, there 
are sebaceous glands found inside the pores of the skin. They are at all 
over the body except for the palms of the hands and the feet soles. There 
are more sebaceous glands on the face and scalp than elsewhere. 
Sebaceous gland secretes an oily protective skin surface, sebum, which 
is against pathogens and also help to slow down the skin ageing process 
[1]. They can help to maintain the moisture of the skin. However, the 
sebaceous glands become overactive sometimes, thus, producing too 
much sebum and the pores can get clogged together with dead skin 
[2][3]. This will results in having blackheads along with other factors. 
Blackhead is one of an acne vulgaris type [4]. It is a small dark spots on 
the skin that sometimes hard to be seen under a naked eye. If the clogged 
pores infect the glands, the accumulated sebum may form a sac and 
slowly increase in size. Lack of sebum production can also provide 
unsatisfied result that could cause dry skin, which makes the skin, looks 
rough and dull. 
Thus, this work is focus on detecting blackhead using the image 
processing technique, which found to be simpler and give precise result. 
By comparing to the manually count of blackhead or acne method, it 
tends to be overlooked by the dermatologist. The image of nose and 
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cheeks as the region of interest will be recorded to measure the type of 
the skin where the sebum clogs the pores. If the skin type is oily domain, 
it is assume that the production of sebum is high. Although there are 
several analysis related to the skin had been done using image 
processing, there are still a few analyses about the blackhead to be 
specified [5]–[9]. Previously, dermatological disease was diagnosed 
using color skin-images. This work has two steps, which are detecting 
the abnormality and identifying the diseases using color image 
processing technique, k-means clustering and color gradient technique 
[6]. This method however is not able to fully detect the tiny disease, 
blackheads or new acne formation, in the region of interest. Thus, an 
effective technique was proposed to develop a system of acne detection 
[8]. It was focused on binary thresholding applied to facial images with 
various types, shapes or amount of acne. This method is more effective 
than the manual counting by the dermatologist. Unfortunately, it was 
found to have influence of manual decision on the first stage of binary 
thresholding method, which could lead to the argumentation results. 
Thus, this work is focus on the detection of blackhead and the tendency 
of the production on the oily skin type and others factor such as the daily 
sugar intake by using image-processing techniques.  
 
5.1 RELATION BETWEEN SEBUM AND BLACKHEAD 
 
Sebum is an oily substance produced by the sebaceous glands 
passes out of the body through the pores. It is fundamentally composed 
of 41% triglycerides, 26% wax esters, 12% squalene, and 16% free fatty 
acids [10]. Other than the palms of the hands and the soles of the feet, 
sebaceous glands can also be found on all over the body. The sebum 
plays an important role in keeping it healthy, where it essentially works 
like a waterproof shield once it reaches the surface of the skin. Sebum 
could control from keeping too much water from getting in skin, while 
trapping and preventing necessary moisture from getting out. According 
to a research, sebum production is under the control of sex hormones 
(androgens) [12]. The most active androgens are testosterone, 5-
testosterone (DHT) and 5-androstene-317diol. These hormones and 
others are made by the sex glands (ovary in females, testis in males) and 
by the adrenal gland. These glands are in turn under the influence of the 
pituitary gland, located in the brain. Androgens are made more active by 
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enzymes in the skin and sexual organs. More androgens that are active 
stimulate sebaceous gland cells to produce more sebum. 
While, blackheads are small, dark lesions that appear on the skin, often 
on the face but they can also appear on the following body parts such as 
back, chest and neck. Blackhead somehow is one of an acne vulgaris type 
[4]. They form before bacteria invade the pores of a person skin. A 
blackhead can develop into a pimple, which is also known as a papule or 
pustule [15]. Blackhead, usually develop after puberty, when hormone 
levels surge and reach the skin. The presence of higher levels of 
hormones in the skin triggers the stimulation of the sebaceous glands, 
which produce oily substances, especially sebum. The sebaceous glands 
that produce too much sebum will lead to the accumulation of the oily 
substance in the pores, into the dead cells. When the clogged oil or sebum 
is exposed to air, it becomes black, which known as blackhead. Other 
than the hormone and sebum relation, there are a lot of factors that 
contribute to the formation of blackhead, such as sugar and dairy intake, 
and smoking habit.  
 
 
5.2 MORPHOLOGICAL OPERATION 
 
The morpohological operation functions in detecting the 
blackhead by forming its shape. Basically, the morphological operation 
use dilation and erosion techniques. Dilation operates by adding pixels 
to the boundaries of objects in an image, while erosion removes pixels 
on object boundaries, as shown in Figures 5.1 and 5.2. Dilation and 
erosion are usually used in combination for specific image pre-
processing applications, such as filling holes or removing small objects. 
Each pixel in the image is adjusted based on the value of other pixels in 
their ‘neighborhood’. It works by choosing the shape and size of the 
‘neighborhood’ that is needed. For example, the shape needed for the 
detection of blackhead is the disk shape. The structure element or ‘strel’ 
size of the disk is varied depending on the size of the blackhead. If the 
size of blackhead in the image is small, the size value of ‘strel’ would be 
small so that the small image of blackhead can fit into the size of ‘strel’ 
value.  
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Figure 5.1: Dilation of binary image 
 
 
Figure 5.2: Erosion of binary image 
 
5.3 IMAGE REGION PROPERTIES  
 
This ‘regionprops’ function used to measure the properties of 
image regions by extracting a lot of details from the binary image. Things 
such as the centroid which specifies the centre of mass of the object 
region, the bounding box which a small rectangle to label the object as 
shown in Figure 5.3, and also the area of actual number of pixels can be 
measured thus, able to detect the blackhead.. 
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Figure 5.3: Objects labelling using Region Properties 
 
5.4 DATA ANALYSIS OF SKIN IMAGE 
 
There are few steps in detecting the blackhead of skin. As 
shown in the flowchart of work in Figure 5.4, firstly, a phone LED 
microscope lens is used for images acquisition, which focused on nose 
and cheeks of subject face. The lens provide 60×100 magnification, 
which able to get a clear image of skin.  Three samples of image are 
collected from a subject faces, which are the nose and the cheeks parts. 
Before taking the sample of images, subjects are advised to clean their 
faces an hour before the image is recorded in order to obtain the standard 
condition of human skin.  
 
 
 
 
 
 
 
 
 
 
Figure 5.4 Flowchart of work to detect the blackhead of human skin 
 
   
Image acquisition of skin 
image using LED 
microscope lens  
Determination of skin 
type using digital skin 
analyzer typed 
MILDA 
Conversion of skin 
image to RGB and 
grayscale format to 
extract the blackhead  
Automatically detection 
of numbers of 
blackhead 
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The next step is proceed with the analysing of skin face type. This step 
is aim to study which skin types have the tendency to produce more 
blackhead in skin face. Using the digital skin analyser MILDA, the 
analyser could detect the skin moisture content, oil content and the 
elasticity of the skin. The results of the skin type is displayed on the LCD 
screen, which the device is straightforward and simple to use besides, it 
only takes a short time to display the results with different colour of the 
background that indicate the skin condition. However, this skin analyser 
is very sensitive to different part of human skin. In this work, the region 
of interest is being narrowed by only focusing on nose and cheeks area. 
Thus, in order to get the accurate measurement results, the analysis must 
be taken in room temperature condition where the subject is controlled 
not to be in the sweaty and on make-up conditions. 
 
5.5 BLACKHEAD SKIN DETECTION 
  
Figure 5.5 shows the recorded skin images by using the LED 
microscope lens. Left and middle images are skin images at nose with 
clearly blackhead, while the right skin image is the cheeks skin image 
with no blackhead. All these raw images were then been converted to 
the RGB and grayscale images to extract the blackhead and reducing 
the background noise using the thresholding at level 0.56, as shown in 
Figure 5.6. The level was determined based on the optimum blackhead 
detected to avoid the false isolated blackhead.  
 
             
Figure 5.5 (Left and middle) Blackhead skin at nose and 
(right) no blackhead skin at cheeks 
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         Figure 5.6 RGB layer after thresholding 
 
Since the grayscale images show white as the background and the 
blackhead as the black one, the image needed to go through the 
complement process to change the background colour to black and the 
blackhead to white colour. In this case, noise or holes present in the 
blackhead is treated using the morphological operation. The operation 
fills up the image region or holes, so that all the holes that is seen will 
become solid after. Figure 5.7 shows the blackhead image after being 
filled. In addition, the morphological operation is also employed to 
perform the morphological opening on the grayscale image with the 
structuring element. It helps to create a structuring element of the 
specified shape. In this work, disk shape was selected to clean up the 
edges of the blackhead image, thus, no more holes appear in the image.  
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Figure 5.7 Filled detected blackhead using morphological 
operation 
 
To appear the blackhead looks clearer and easily identified, a bounding 
box is drawn with the use of ‘regionprops’ function. This function was 
applied to count automatically the numbers of blackhead, simultaneously 
crop the region to be identified, as shown in Figure 5.8. 
 
 
Figure 5.8 Automatically counted blackhead 
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5.6 DISCUSSION 
 
All the female subjects were required to clean their faces an 
hour before the skin type analysis and the image of skin samples were 
taken, while for the male subjects, the skin analysis and the image of skin 
samples were taken straightaway. The significant result between the 
female and male subjects can be seen from the number of blackhead 
detected on both female and male subjects as shown in Tables 5.1 and 
5.2. 
 
Table 5.1. Blackhead detected on various level of oily skin 
type female subject 
Num Skin type oily 
percentage (%) 
Smoking 
habit 
Blackhead 
detected 
1 30.4 No - 
2 23.3 No - 
3 24.9 No - 
4 26.1 No - 
5 24.3 No - 
6 29.6 No - 
7 28.1 No - 
8 27.0 No - 
9 24.6 No - 
10 28.6 No - 
11 28.1 No - 
12 29.4 No - 
13 25.3 No - 
14 30 No - 
15 29.7 No - 
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Table 5.2. Blackhead detected on various level of oily skin 
type male subject 
Num Skin type oily 
percentage (%) 
Smoking 
habit 
Blackhead 
detected 
1 28.2 Yes 4 
2 33.7 No - 
3 26.8 Yes - 
4 29.9 Yes - 
5 31.4 No - 
6 27.8 No - 
7 31.3 No - 
8 34.3 Yes 2 
9 29.4 Yes - 
10 27.5 No - 
11 31.4 Yes - 
12 35.3 No - 
13 26.9 No - 
14 31.3 Yes - 
15 28.7 Yes - 
 
By comparing the number of blackheads detected between 
female and male subjects, male subjects are more likely to have 
blackhead. However, the most considerable parameter is the cleaning 
face before the images taken. Male subjects did not clean their faces 
while the female subjects did. This reason could be the significance 
procedure that produce such the different result. In addition, there are 
some factors that possible be discussed which the female subjects are 
having a normal skin condition and they are also not a smoker, compare 
to male subjects who have opposite conditions.    Result from Table 
5.2 shows that two subjects were detected with blackheads which are the 
first and the eighth subjects. Both the subjects are smoking and 
significantly has high percentage of oily skin 34.3% for eighth subject. 
 These data show that the uncleaned faces are able to cause the 
formation of blackhead since the dirt or small particles come from the 
smoke or atmosphere may clog the pores of the subject together with the 
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sebum secreted. Since the data collected from the numbers of blackhead 
detected is not good enough which there is not much blackhead detected 
from all the subjects, there is a problem identified in the image 
acquisition method. The used of phone LED microscope lens is 
inadequate since it can only capture a small area of the skin. It also has 
disturbance in light intensity which affecting a few sample of images. 
The morphological function helped to detect the blackhead in 
the sample of image. Moreover, the region properties function lead the 
detected blackhead to be counted automatically. As for the validation of 
the proposed technique, study are still on going to justify the values of 
thresholding level for RGB and the value of area of structuring element. 
However, the proposed technique to detect and count blackhead 
automatically, in this work is found to be simpler than the previous 
method. 
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